Abstract: Soil quality is a measure of the ability of soil to carry out particular ecological and plant productive functions. It reflects the combination of chemical, physical, and biological properties. Some of the soil properties are relatively more important than the others and unchangeable. Others can be significantly changed by human activity.
The term "soil quality" has quite different meanings to different soil scientists (Blum 1998; Wander et al. 2002; Schjonning et al. 2004) . The term soil quality encompasses both the productive and environmental capabilities of the soil (Warkentin 1992; Wander et al. 2002) as well the capacity to resist and recover from degradation (Blum 1998) . Schjonning et al. (2004) state that the soil quality as a term should be used when related to sustainability concerns such as the soil productivity, impact on the environment, and effect on human health.
It seems that the concepts of all soil functions (productive and environmental) are not sufficiently evaluated in the socio-economic situation, rural development, influence of soil on climate, and soil protection. The contributions or possible negative consequences that arise from an insufficient evaluation of environmental soil functions are still only generally estimated.
The soil and the land have been historically thought of as a medium for ensuring a number of human needs. Soil, of course, also has a large set of environmental functions which maintain the stability of global ecosystems. The stability of the environment is maintained through natural cycles of energy, water, and matter. Soil is a filtration medium for groundwater and its quality, and is a huge retention space for water. Great amounts of carbon, nitrogen, phosphorus, and sulphur are contained in soil organic matter. Soil is a transformation milieu in which the decontamination, decomposition, and re-synthesis of different substances take place. Soil is therefore the basic medium for life on land. It is essential for each human society (Blum et al. 2006) .
The proposed concept of the soil value and its implementation consists of a set of different soil functions (soil multifunctionality). The concept of the soil quality is probably best expressed as "the ability to ensure its ecological function in line with a particular use" or "fulfilling its most important function without threatening any other function" (Warkentin 1992; Doran & Parkin 1994; Olson et al. 1996) .
The assessment of the productive and non-productive (ecological, environmental) soil functions is always complicated due to many influences and factors affecting it, but soil multifunctionality has to be evaluated in some way. Whereas soil fertility and its function in an area have always been appreciated, its ecological functions are not yet always properly appreciated.
The following functions are generally indicated as the soil ecological functions (Doran & Parkin 1996; Blum 2002 All these soil ecological functions are interconnected and any disturbance of one of them restricts the others, inclusive the soil productive function (Doran & Parkin 1996; Blum 1998) .
Each soil function must be evaluated separately because some functions can be in conflict with each other (for example the infiltration -percolation and water retention functions). The soil quality can depend on the function determined by the human use. It may be the agricultural or forestry use or the function of land for recreation, infrastructure, obtaining water, landscape protection etc. (Blum et al. 2006) .
The assessment of the productive function of Czech agricultural soils has a long history from the stable land registry (that was established in the 18 th century) to the modern concept of Evaluated SoilEcological Units (Mašát et al. 1983 (Mašát et al. , 2002 Novák et al. 1995) , where the soil productive potential is expressed on a one-hundred-point scale. For the ecological soil function assessment, so far only one experimental work has been carried out in the Czech or Slovak Republic (Bujnovský & Juráni 1999; Novák et al. 2007) . The evaluation of all soil functions has to be performed on the basis of similar basic data on soil parametres and characteristics such as the evaluation of the productive potential. A similar access has been used in works of Bouma (1989) , Arshad and Coen (1992) , Doran-Parkin (1994 , Karlen and Stott (1994) , Karlen et al. (1997) , Manrique and Jones (2001) . In the case of the productive potential, the assessment must of course compare also the climatic, economic, and other local data (terrain relief, skeleton content, soil water regime etc.).
The available soil characteristics primary data could also be a problem: -they may have a direct or indirect relation to a given soil function (or, better, to its potential), -they can be transformed for a given purpose if need be, -they are not too variable in time and space, -they contain possible heterogenity within one soil classification unit (Bujnovský & Juráni 1999) . The assessment of each soil function (soil function potential) can be performed either for units of the Soil Taxonomic Classification System (Němeček et al. 2001) or (in the Czech Republic) for Units of the Land Evaluation System (Mašát et al. 2002) , which is specific to the Czech Republic. Both have some advantages and disadvantages, but the classification system has a wider use. In some cases the units of both systems can merge.
MATERIAL AND METHODS
The environmental soil functions are defined in the works of Blum (1988 Blum ( , 1990 , Bouma (1989) , Bedrna and Dlapa (1995) , Doran and Parkin (1996) . Specific adaptation and modification of their conclusions were carried out for this presentation: firstly, the function of biodiversity could not be evaluated due to the insufficient basic data about soil edafon. Secondly, the transformation, pufration, and decontamination soil functions have been merged together into one ecologicalstabilisation function. The following ecological functions (or their potentials to be precise) have been thus assessed in this paper: -Water retention capacity potential; -Infiltration, percolation, and transport ability potential; -Potential of ecological-stabilisation function (transformation, pufration, decontamination) . The values of these potentials of the non-productive soil functions were determined with the use of the data about soil chemical and physical characteristics and parameters. The collection of the data usually comes from the data bases. The data were either used directly or were adapted for these purposes (Novák & Vopravil 2007; Vopravil et al. 1995 Vopravil et al. -2008 .
In the evaluation of the soil characteristic collection, it is essential to respect their variability in space and time. A similar access was used by Karlen and Stott (1994) and Karlen et al. (1997) . The parameters used were divided (according to Novák et al. 2007 and its quality, sorption characteristics, physical soil parameter -retention water capacity, porosity, bulk density, infiltration rate, erodibility coefficient).
These characteristics predominantely affect the behaviour and subsequent evaluation of soil. Relatively dynamic characteristics of the soil reaction, nutrient content, and dynamic ones (momental water content) are connected with short-term changes in soil. The influence of climate and locality can be taken into account only if a defined area is evaluated. The potential of each soil function then depends on the significance, combination, and mutual relations between all characteristics and parameters.
The significance of the individual soil characteristics is illustrated in Table 1 . The values of the individual soil function potentials are evaluated on a one-hundred-point scale from the basic or adapted data. Similarly, the productive potential is expressed in this way. The assessment of the three different subtypes of Chernozem (haplic, arenic, clayic) formed on different parent materials (and corresponding to the three different Main Soil Units of the Czech Land Evaluation System) was carried out as an example for this presentation. The basic introductory soil characteristics data are given in Table 2 . A graphic illustration of the range of individual soil function potentials is shown in Table 3 .
RESULTS AND DISCUSSION
From Table 1 is it clear which soil characteristics are important for the different individual soil functions: hydric function (water retention, infiltration, and transport of matter by water) mostly depends on physical soil chracteristics. The ecological stabilisation function depends on chemical ones. In the soil productive potential all the soil characteristics combine, qualify one another and bring together all the influences of all soil characteristics and parameters. Texture composition dominates over the other soil characteristics and affects, directly or indirectly, the rest of them. This is, of course, well known. The assessment of the above mentioned environmental functions is performed on the example of three texturally diferentiated subtypes of Chernozem (haplic, arenic, clayic -WRB 2006) formed on different parent materials (loess, calcareceous sand, marl). This assessment is compared with the well known older point-based assessments of their productive potential (productive function). The range of the values of the environmental soil function potentials was derived from the soil characteristics or from the range of their values (Table 2) . They are compared with the available and known values of the productive potential (Table 3) .
In Table 3 the plotted lines of the point-values are given on the linear scale. Their general range fluctuates from the lowest ascertained value for the initial poor soil (5 points) up to the maximum value of 100 points.
Universal soil quality potential can be then expressed as the average of all individual point values or as the sum of the point values for each potential of the soil function. Each function has equal status. However, if any soil function has to be preferred in a particular land area, then the point value of this function will be simply multiplied by a coefficient.
As mentioned, there are relations between the potentials of the individual soil functions and possibilities of their assessment. The evaluation of the financial value of the soil functions is more difficult. Whereas the soil productive function can be quite simply financially implied, in the case of the environmental functions it is not easy to assess their values on the market economy. A possible assessment of the soil function value can be illustrated on an example of the soil ability to accumulate water, thus on its soil water retention capacity (Novák et al. 2007) . Soil can be thought of as an accumulation water reservoir. According to some authors (Bujnovský & Vilček 2008) , the costs for the construction of simple man-made water reservoirs are about 2.5 EUR for the accumulation of 1m 3 of water. If the good, deep loamy Chernozem has the retention water capacity about 350 l/m 3 of the soil volume, then the area of 1 ha Chernozem soil has an potential ability to collect approximately 3500 m 3 of water. From this point of view, 1 ha of Chernozem soil corresponds to the value of up to 8000 EUR/ha. This is only a debatable "qualified appraisal", but it comes from real basis and illustrates well the next future procedure for the evaluation of the environmental soil functions and their quantification. Without a comprehensive data base system containing a rich data collection for each individual soil characteristic and for each specific soil unit, it is quite impossible to determine any relation between soil characteristics and any particular soil function potential.
CONCLUSIONS
Soil as a non-renewable natural resource has a fundamental importance for the land ecosystems and for human society. The quality of soil has therefore to be looked at from different points of view covering all soil functions. The value of the soil quality potential would then be classified not only from the economic view of its present or future use, but also as based on the value of soil in the natural cycles on which we all depend.
